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SCREW STUD 
Harry. C. Graham, Pittsburgh, Pa., assignor, fa 
ittsbgh Screw nd Boit Corporation, Pitts 
Çugh P,,  c0rportion of PennsylvD 
ppliçti9 Aprfi. 1,196, Seril N. 
1 C!i m. (C1. 85--41) 
is ention- s ïov  screw stud nd  method 
o£ mking the sme, nd   continution-in- 
pzt of my application Serial. No, 524,095 filed 
Feba 26, 1944, now abandoned. 
e present invention bas fo. itsprincipal ob- 5 
ject to pçovide, an anchorg means: in the ïorm 
of a dive, scew or sore tud, which may be 
used to anchor a mets2part to a wooden founda- 
tion. It is intended for use for example in Lm- 
mowbly secuçing a railroad rie plate to a wooden 10 
rie» or to secure the pedestal obase of a mache 
to a wooden foundation, r. for like purposes. 
A fther important object of the inention 
is fo povide, a. method for the production of screw 
studs of is pe, and by means of which cor- 15 
tain littions., heretofore encountered may be 
avoided. 
In many cases where a metal plate, such as a 
tie plate, or the base of a mche  seced to 
wood, and subjected to heavy, loads, there  a 20 
tendency for the metal to s into the wood, 
The sinki of metal rie plates into wooden ries 
is one of the serious obs£aclea at he. present rime 
in the mintenance of railroad road,beds. This 
tendeacy o the moral plate--be it a rie plate or 25 
be if a machineto, sink into the wood, is accel- 
erated when looseness deelops between the 
metal and the wood so that there is sufficient - 
vibration or relative movement fo abaid, the 
surface oï the wood immediately under the moral 
and pulere it. I order to. o.ercome this, and 30 
eliminate or retard the penetration of the metal 
to the wood, the fasteng meausmust be such 
that the fasteng meaus can be tightly, clamped 
against the wood at all te, and if looseness 
deelops if. can be taken up. In the case of a 35 
rai!oa, for example, loosens often deFelops 
rçm the kge o te wood or the itial 
c0mpeson o the wood, de fo the pssage of 
tr.ms oveç tç tçç, f:owing te- fiçs 
monhs: fte  ia!!ÇpD h been m. 40 
LÇg screws: o Ççw- çi¢s. h%vç bèé exten- 
sively used for secuipg:: t¢ p.ates or otë ëtl 
objec fo we0den, foundaons, butQhën l0se- 
ness develops in an: assembly n ich a crew 
spike or lag screw-is ploYed, tightening can 45 
0nly be eected by furthe turning the screw 
sp or lag screw. Thé. is undesirable because 
it di.turbs th initial ond bte a the threads 
formed  the <0Od apoE the thread formed on 
the metal, which bond is established When the 50 
screw  flrst entered into the fresh wood. The 
losnig ç h. nd  Y sub$equent ùring of 
tbe Ççre)v çres.  c0ndon here, undgr 
tinuçd vibration and repeated Mghteng of the 
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In the case of screw spikes used for holding rail,. 
road ties to tie plates, it has been round, that 
under conditions-of heawy traflïc the screw spikes 
will become so ]oosein four oz rive years that they 
will unscrew from the wood of their, own accord, 
and can be picked out easfly with the fingers As 
a result, the use of screw spikes in railroa@ bed 
construction ha been largely abandoned in 
of the conventional raflroad spike. 
If has also been poposed tQ use thzough bolts 
foz anchoring a plate such. as. a rie plate_ to a 
wooden structure, but this is expensive an. in 
many installations, through bolts cannot be_ u.s.ed 
In the case of a railway track, the use of..  bolt .... 
passing entirely through the rie, w.t, a nut or 
bolt head at t,h_e: bottom of the tie requires thë 
installation of proper insulation to prevën 
cess loss of signal current from the track thzough 
the bo]t into the m.os gi'ou. ¢Ïtbt 
vder the tie, A!o, the us. o hrqugh: b01tS in. 
the case of raways v01ves cpns.iderble 
culty in their app!içaM.Qn, becu_se_ qf te exqeç- 
sie amont of excavation Of thg. r0%d: bed that 
has to take place  initially installing the :. tï, 
or in rePlaing ties, or i'nrePcing fa.il% 
According fo the pr_e_s.en, t -enti0n there is 
provided a screy« sud» hig a shak portion 
with a high P.itchd: hread,. thë pi:tch: being af 
least 45 ° or g.reater it r:eeence: t0 a 
verse planWthrough the stud to enable, thestud 
t 0 be. drivenin q6ç: by hammer blo.ws: the 
threads on the  shank cutting a thread in the 
wood as the stud is driven, the stud being caused 
to rotate as it is being driven under impact into 
the wood. Ab0v, e this shan k portion is a thread- 
ed itud Portion having, a corventional low pitched 
thread. 
In the use 0f: the stud, the shank is dri;¢en into 
the Wood whi!e the conventionallF threaded 
upper end. projecs Çbove the wood. If. cazries a 
nuit wh!c h ca n b tightened dawn gainst the 
base of the machinery oç reta! plate or rie plate 
wh!ch i to be suppqrte! y. the wood i.nto which 
the stud is dri, ve n. To tak Up fo .anF. loosenes s 
than deelops, thé. nut ra.y, be tur.n.ed without ' 
turning the s£ud as a who]e so that aflJustment 
is provided for any looseness that deelops, with 
ouç disturbing- the initial bond between the wood 
an the shank of the stud. At the upper end of 
the stud is an anvfl portion tbrough which the 
blowç necessary for drjving thë Stud can be 
plied without damage fo the treads. This anvil 
or head poztion is preferably !@rger in diameter 
than the cënvëntimïlty threadedï part, and 
contitues a bal aaïï,t Wiïi1hë rïuï may 
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be screwed when itis necessary to remove the 
stud from the wood into which itis driven. 
In general, the method contemplates upsetting 
one end of a piece of stock of a desired diameter 
atone end fo forma head portion and fo pro- 
vide a portion oï enlarged diameter back of the 
head portion. This enlarged portion back of the 
head portion is then threaded with a low pitch 
conventional thread, after which a nut is applied 
to the threaded portion. Then the remainder of 10 
the shank is rolled to form the spiral threads 
above reïerred to, throughout substantially the 
remainder of the length of the shank. Once the 
assembly is made with the final spiral threading 
operation completed, the nut cannot be removed 15 
from the assembly, and the only way in which an 
object fastened down with the stud can there- 
after be removed is by complete removal of the 
stud. 
My invention may be more fully understood 
by reference to the accompanying drawings, in 
which: 
Fig. 1 is a view partly in section and partly 
in elevation showing a stud assembly of the pres- 
ent invention engaged in a piece of wood; '25 
Fig. 2 is a side elevation showing the blank 
from which the stud is produced in the first 
stages of formation; 
Fig. 3 is a simflar view showing the same blank 
after the threading of the upper end but imme- So 
diately before the s/pplication of the nut; and 
Fig. 4 is a side elevation of the completed 
sembly. 
Referring first to Fig. i, A designates a bodY 
of wood such, for example, as a railroad rie or 35 
other heavy tituber, and B designates a metal 
object tobe secured to the surface of A, and 
which, for example, may be a rie plate or the 
pedestal of a piece of track switch mechanism 
or of other machinery. The fastener is desig- 40 
nated generally as C, and it has a shank por- 
tion 2 with driving threads 3 thereon, there 
ing a tapered lower end to facilitate entering the 
stud into the wood. The threads, as above indi- 
cated, bave a pitch such as to enable the fas- 45 
tener tobe driven into the substance of the wood 
A and to cause the sçud to rotate as itis driven. 
This pitch should be at least 45 ° or steeper, vith 
respect to the transverse plane through the stud. 
The threads may be formed either by twisting 
of a shank of non-circular cross section, But they 
are preferably formed by being rolled into the 
shank. 
Above the shank portion 2 having the driving 
threads thereon, there is a stud portion 
stud is provided as shown with ordinary standard 
bolt threads of lov pitch angle, as compared with 
the threads 3 of high pitch angle. Above the 
portion 5 is an anvil or terminal portion 6 which 
is in the form of a head, and is of larger diameter 6O 
than the threaded stud portion immediately 
under it, or than the shank portion. The 
threaded stud portion bas a nut 7 thereon which 
may be screwed up to, or substantially against 
the anvfl or head portion at the top of the stud, 65 
or which may be screwed clown fo the spirally 
threaded shank portion, But the travel of which 
is limited in this rangée. This is because the over- 
all diameter of the spirally threaded portion is 
greater than the minimum inside diameter of the 70 
nut. The spiral threads on the shank of course 
cut into the wood, beyond the diameter of the 
bored hole. The fastener turns as it is being 
driven, so that th.ese threads naturally cut a 
corresponding thread into the vood as the OEas- 75 

tener is driven. If the root diameter of the 
spirally threaded portion were very substantially 
less than the diameter of the upper threaded stud, 
the shank portion would be unnecessarily weak. 
NIoreover, by having the nut confined in the 
manner above descrbed, it must be put on belote 
the manufacture of the scr.ew stud is completed, 
and hence cannot become detached or lost, and 
the possibility of the driving of the stud without 
the nut being in place is avoided. If the drive- 
screw stud were tobe driven mto the wood with- 
out any nut on it, it would be a very difficult 
task to thereafter ack the fastener out of the 
wood, because there would be no suurface on which 
an adequate "purchase" could be secured for 
exerting the necessary torque to screw the fas- 
tener out of the wood. 
The bringing about of this desirable relation 
bas presented a manufacturing obstacle which is 
eliminated by the method herein disclosed. 
According to the method, .a length of metal 
stock of predetermined diameter and of a length 
greater than the length of the studto be pro- 
duced is forged to the shape shown in Fig. 2 to 
produce the head portion, and the stud portion 
back of the head portion of enlarged diameter. 
Preferably this upsetting operation is performed 
whfle the metal is heated and in a single forging 
operation. In a typical example, starting with 
a % inch diameter rod, the upper portion oï the 
rod immediately below the head is upset to 
proximately ç- inch diameter. Below the upset 
portion the diameter fs unchanged. 
After the upsetting bas taken place a thread 
is formed in the upset upper portion as shown in 
Fig. 3. This thread is preferably produced by 
rolling. After the thread bas been formed in 
the upper portion as shown in Fig. 3, a nut is 
applied thereto. With the nut in place the shank 
oï the fastener is then rolled to form the driving 
threads of steep angular pitch. In the rolling of 
the spiral threads, the metal of the shank is 
ro]led into the spiral ridges. The overall diame- 
ter of the shank is increased to perhaps /s of an 
inch while the foot diameter of the shank is de- 
creased slightly under the original diameter of 
the rod to perhaps in the typical example given, 
¢ of an inch. 
The tapered lower end may be formed on the 
pin at any suitable stage in the manufacturing 
operation, preferably after upsetting and before 
threading. 
If the portion of the shank immediately below 
the head were not upset belote the thread is rolled 
therein, the upper portion of the pin would be of 
small diameter relative to the spirally threaded 
shank portion. On the other hand, by thread- 
ing the upper portion of the shank and applying 
the nut thereto before rolling the steep spiral 
thread on the lower portion, it is possible to pro- 
vide in the spirally threaded shank threads of 
substantial depth without unnecessarfly reduc- 
ing the diameter of the shank. 
tri the use of the fastener the nut is screwed to 
the top or to an intermediate position on the 
stud. The drive screw may then be driven into 
the wood. When the under face of the nut con- 
tacts the surïace oï the metal plate B, it will pro- 
vide an absolute stop to prevent further penetra- 
tion of the drive stud into the wood, so that the 
stud cannot be over-driven. 
Once the stud bas been driven, the nut cannot 
be removed without removing the entire stud. 
To remove the stud from the wood as may be 
necessary, for example, in replacing or resetting 
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machinery or in repairing rails in a railroad track, 
the nut is backed up toward the head of the 
stud as far .as if will go. Upon further tm'ning 
of the nut with a wrench, the nut will jam 
against the hecl and cause the whole studto 
rotate, whe.reby the stud may be screwed out of 
the wood. The anvil or head portion of the stud 
thus serres the double purpose of providing a 
terminal which may be hammered with a sledge 
hammer whfle protecSing the hreads from being 
damaged, and also provide an abuSment against 
which the nus can be jammed to remove the 
fastener from the wood. As above indicated, any 
looseness that develops between the rie plate and 
the wood or any metal and the wood foundation 
can be taken up by merely screwing down on the 
nut without turning the stud af all, so that itis 
unnecessary to break the original contact 
tween the metal of the spiral portion within the 
wood in taking up this looseness as is now neces- 
sary with lag screws and other common forms of 
fasteners. Experiments on railroad tracks ex- 
tending over many years bave shown that through 
the use of this invention, rie plate penetration 
into the ries can be very substantial]y retarded, 
and after the first few months of installation, it 
is rarely necessary to adjust the nuts because of 
the extremely low rate of rie plate penetration 
and the fact that the rie plate is held relative 
fo the movement of the ries under railroad traf- 
tic conditions. Track maintenance at critical 
points has been very substantially reduced. 
Whereas if was heretofore extremely difllcult fo 
maintain the accurate setting of switch points on 
railroads, it bas been round that with the studs 
as herein described, very little attention is 
 quired, because looseness of the fasteners cannot 
develop. 
While I bave illustrated and described certain 
speciiïc embodiments of my invention, if will 
be understood that various modifications and 
changes may be ruade therein within the contem- 
plation of my invention and under the scope of 
the following claire. 
I claire: 
A raflway spike of the driven type for remov- 
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ably attaching a member fo a wooden rie .and 
comprising a shank of substantially uniform 
diameter with threads on the lower portion there- 
of of a lead and pitch of af least but hot sub- 
5 stantially greater than 45 ° such as fo cause the 
spike fo rotate when if is driven by hammer blows 
into the substance of a wooden rie, the upper 
portion of said shank having low pitch angle 
threads fo receive a threaded nut, a nut on said 
l0 upper portion, and .an unthreaded .anvil portion 
on the upper end of the shank fo accept the blows 
required fo drive the spike and protect the threads 
of the upper portion from mutilation, the anvil 
portion being in the form of a head of greater 
15 diameter than the shank and constituting a fixed 
abutmenç against which the nut on the upper 
portion may be backed. 
I-IAI'£1%Y C. GI%AI-IAM. 
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